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PROBLEM TO BE SOLVED: To reduce the load caused by the drag of a 
torque converter and suppress an increase of fuel consumption by 
controlling a transmission at a neutral position if engine stop conditions 
are not met when a vehicle is stopped. 

SOLUTION: In a power plant controller 24 controlling the operations of an 
engine 10 and a transmission 14 receiving its output via a torque 
converter 1 2, an engine controller 26 controls the fuel injection quantity 
according to the engine operation state such as engine revolving speed, 
intake pipe pressure, vehicle speed, and cooling water temperature and 
the input action of a driver such as an accelerator pedal action. A 
transmission controller 28 selects the required shift stage based on the 
selected travel range and engine operation state. The power plant 
controller 24 controls the transmission 14 at a neutral position if engine 
stop conditions are not met when a vehicle is judged to be stopped, 
thereby the load caused by the drag of the torque converter 1 2 is 
reduced, and fuel consumption is suppressed. 
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Japan Patent Office is not responsible for any 
daxnages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The change gear control section which is the control unit of the power plant for vehicles which controls a 
power plant characterized by providing the following, and controls selection of the gear ratio of the aforementioned 
change gear, and a switch. The heat engine control section which controls operation of the aforementioned heat engine, 
and the vehicles^ialt judging section which judges a substantial hah of the aforementioned vehicles, It sets whether the 
predetermined conditions that operation of tihe aforementioned heat engine could be stopped in addition to the 
aforementioned vehicles halt having been judged were fulfilled in the aforementioned condition precedent judging 
section including the condition precedent judging section to judge. When judged with the shutdown conditions of a 
heat engine having been fulfilled It is the control unit of the power plant for vehicles with which the aforementioned 
change gear control section controls a change gear in the neutral state when it is judged with other shutdown conditions 
not being fulfilled, although vehicles stopped substantially by the aforementioned heat engine control section carrying 
out halt control of the heat engine. The heat engine carried in vehicles. The joint which transmits the output of the 
aforementioned heat engine through a fluid, and the change gear which changes gears the output of the aforementioned 
joint. 

[Claim 2] The control unit which suspends a heat engine when it is judged with shutdown conditions having been filled 
with the condition precedent judging section in the control unit of the power plant for vehicles according to claim 1 
after the change gear was controlled by the neutral state. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the control unit which suspends a heat engine, 
when especially vehicles stop and predetermined conditions are fulfilled about the control unit which controls the 
power plant for vehicles equipped with the joint equipment and the change gear which perform output transfer through 
a heat engine and a fluid. 
[0002] 

[Description of the Prior Art] Even if the gasoline engine which is a heat engine, and a diesel power plant are the times 
of the vehicles which carry this having usually stopped, they are performing the so-called idling. At this time, the fiiel 
consumed is not contributed to a rolling stock run. That is, tiie run mpg at this time is set to 0. Such an idling makes 
synthetic run mpg fall, and to avoid an idling as much as possible is desired for improvement in mpg. 
[0003] Then, when vehicles stop by the waiting for a signal etc. conventionally, an engine is suspended, when an 
operator tries to begin to run (for example, when an accelerator pedal is stepped on), the control xmit which puts an 
engine into operation is developed, and practical use is presented with the part. 

[0004] The control unit of the vehicles which carried the power plant which sends the output of an engine to a change 
gear through the torque converter which is joint equipment which performs power transfer through a fluid in JP,9- 
3 10629,A is indicated. The composition of this power plant is the composition of the power plant of the automatic- 
transmission loading vehicle (the following, automatic-transmission car) which has spread most now. In the equipment 
of the aforementioned official report, it is an usable run range (the so-called D range), and vehicles stop all the gear 
ratios of advance of the range of an automatic transmission, and when the conditions that the foot brake is stepped on 
etc. are fiilfiUed, the technology of stopping an engine is indicated. The fiiel consumed by idling can be reduced by the 
engine shutdown. 
[0005] 

[Problem(s) to be Solved by tiie Invention] While in the case of the automatic-transmission car equipped with a torque 
converter like the vehicles of the aforementioned official report vehicles stop, the engine is operating and the pump 
impeller which is the input-side component of a torque converter is rotated united with an engine, the turbine liner 
which is an output side component has stopped like a wheel. It will be in the state where the fluid in a torque converter 
was stirred according to the rotational-speed difference of this I/O, and the flow was confiised, and this will serve as a 
load (the so-called drag torque). For this reason, compared with the vehicles carrying the manual change gear, an 
automatic-transmission car has the problem that the fiiel consumption at the time of an idling is large. Like the 
equipment of the aforementioned official report, if an engine is suspended, drag torque will not be generated. However, 
even if the conditions of an engine shutdown were not fiilfiUed but vehicles stopped, when the engine was operating, 
drag torque occurred and there was a problem that a part for this load and fiiel consumption increased. 
[0006] It is made in order to solve the above-mentioned technical problem, and vehicles stop, and this invention aims 
at suppressing the increase in the fiiel consumption by the load of the joint equipment through the fluid when the heat 
engine is operated. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the control unit of the 
power plant for vehicles conceming this invention The heat engine and the joint which transmits the output of the 
aforementioned heat engine through a fluid carried in vehicles, The gear change mechanism section which is the 
control unit of the power plant for vehicles which controls the power plant equipped with the change gear which 
changes gears the output of the aforementioned joint, and controls selection of tiie gear ratio of the aforementioned 
change gear, and a switch, The heat engine halt judging section which judges whether the predetermined conditions 
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*that operation of the aforementioned heat engine could be stopped in addition to the aforementioned vehicles halt 
having been judged to be the heat engine control section which controls operation of the aforementioned heat engine, 
and the vehicles halt judging section which judges a substantial halt of the aforementioned vehicles were fulfilled is 
included. And in the aforementioned heat engine halt judging section, when judged with other shutdown conditions not 
being fulfilled although vehicles stopped substantially by the aforementioned heat engine control section carrying out 
hah control of the heat engine when judged with the shutdown conditions of a heat engine having been fulfilled, the 
aforementioned gear change mechanism section controls a change gear in the neutral state. 
[0008] Furthermore, a heat engine can be suspended when it is judged with shutdown conditions having been filled 
with the heat engine halt judging section after the change gear was controlled by the neutral state. 
[0009] 

[Embodiments of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of operation of this invention is 
explained according to a drawing. Drawing 1 is drawing showing the outline composition of the power plant of an 
automatic-transmission car. The output of an engine 10 is sent to a change gear 14 through a torque converter 12. A 
change gear 14 changes gears and sends out rotation of an input to a driveshaft 16. A change gear 14 has a gearing gear 
change mechanism including an epicyclic gear mechanism, and also includes the various engagement mechanisms for 
choosing a change gear ratio. A part of engagement mechanism has the turning on and off controlled by oil pressure 
supplied fi-om the oil-pressure-control section 18. About the detail of gear change operation of a change gear 14, it 
mentions later. An engine 10 has a starter 20 in starting, and this starter 20 is a motor which receives an electric power 
supply firom a battery 22. 

[0010] Operation of an engine 10 and a change gear 14 is controlled by the power-plant control section 24. The power- 
plant control section 24 contains the engine control section 26 which controls an engine 10, and the gear change 
mechanism section 28 which performs control of a change gear 14. According to the operation situation (for example, 
rotational speed, the pressure-of-induction-pipe force, vehicles speed, a circulating water temperature) of an engine 10, 
and an operator's alter operation (for example, operation of an accelerator pedal), the engine control section 26 controls 
fuel oil consumption etc., and performs an operation control. Moreover, based on the selected run range, an engine 
speed, vehicles speed, an accelerator pedal control input, etc., it is ordered the gear change mechanism section 28 to the 
oil-pressure-control section 18, and it controls a change gear 14 so that a suitable gear ratio is chosen. 
[001 1] The main I/O signals over the power-plant control section 24 are shown in drawing 2 . The left-hand side of the 
block which shows a control section 24 shows the main input signals, and right-hand side shows the main output 
signals. The signal of an engine speed can prepare pickup in the periphery of a crankshaft and the gearing-like disk 
which rotates to one, and can make it the output signal of this pickup. Pickup is possible with what outputs an OFF 
signal, when the portion of the gear tooth of the aforementioned disk counters this and the portion of the valley 
between gear teeth counters an ON signal, and the square wave of frequency according to the rotational speed of a disk 
is outputted. This square wave is inputted as a signal of an engine speed. The signal of the water temperature of an 
engine cooling water can be considered as the output of the thermistor thermometer installed in the cooling water way 
of a cylinder crank case etc. SOC of a battery (charge state), i.e., the amount of the power conserved now to the power 
conserved at the time of a full charge, can integrate and ask for the receipts and payments of power to a battery. 
Moreover, based on at least the terminal voltage of a battery, and one side of current, it can also presume in simple. 
Terminal voUage and current are changed into the input signal of the voltage value corresponding to each, and can 
calculate SOC of present BATTE with reference to the relation of the voltage and current which are searched for 
beforehand. The signal of vehicles speed may be based on the rotational speed of the output shaft of a change gear 14, 
or the rotational speed of the tire of the vehicles concerned. In the aforementioned output shaft, a gearing-like disk and 
pickup can be prepared like the case of an engine speed, and vehicles speed can be computed to it based on the output 
fi*equency of pickup. Moreover, the rotational speed of a tire will be called for if a gearing-like disk and pickup are 
arranged like an output shaft into an axle portion. The signal of a foot brake can be acquired fi-om the sensor which 
outputs an ON signal, if a foot brake is operated. The signal of throttle-valve opening can be acquired fi-om the sensor 
which detects angle of rotation of the butterfly valve of a throttie valve. The signal of the pressure-of-induction-pipe 
force can be acquired from the pressure sensor prepared in the throttie- valve slipstream. TTie signal of the sensor which 
detects the voltage of the ends of heating wire prepared in the inlet pipe can be used for the signal of the amount of 
inhalation of air. Predetermined current is flowing in heating wire. The amount of inhalation of air is proportional to 
the inhalation-of-air rate of flow in an inlet pipe, and the temperature of heating wire changes with rates of flow. 
Resistance of heating wire can change with change of this temperature, and tiie amount of inhalation of air can be 
obtained by change of this resistance, i.e., the change of potential. 

[0012] An ignition signal is a signal which directs the timing which makes an ignition plug generate sparks. Moreover, 
an injection signal is a signal which directs fuel injection timing of fuel, and the injection quantity, and these are 
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*fcontrolled by directing the release time of an injection valve, and time. A starter signal is a signal for rotating a starter, 
and is a signal which sets to ON the relay formed on the electric power supply line from a battery specifically to a 
starter. AT solenoid signal is a signal which directs the operation of the solenoid valve in the oil-pressure-control 
section 18 of a change gear, and the clutch which supplies oil pressure by the operation of a solenoid valve based on 
this signal is chosen. AT line pressure control solenoid signal controls the oil pressure supplied to a clutch. This oil 
pressure is raised at the time of high power, and prevents slipping of a clutch. Moreover, the indication signal of an 
automatic-stay control implementation indicator is a signal which directs the display of the indicator in which it is 
shown whether an engine is stopping by making automatic-stay control of an engine to an operator. Moreover, an 
automatic-stay standby indicator is a signal which displays the state where all the predetermined engine shutdown 
conditions except the vehicle speed (stop) are satisfied, and it is standing by. 

[0013] The outline of the gear change mechanism of a change gear 14 is shown in drawing 3 . This change gear 14 has 
5th speed composition which combined auxiliary transmission OD and the main change gear M of the advance 4th 
speed go-astem 1st speed which consists of a simple-concatenation 3 planet-gear train. The torque converter 12 is also 
shown in drawing 3 again, and it is equipped with the lock-up clutch LC so that it may illustrate. Auxiliary 
transmission OD is equipped with the multi-board brake B-0 which carries out a serial to the 1st one-way clutch F-0, 
the multiple disc clutch C-0 arranged in parallel in this, and this in relation to SANGIA SO, the carrier CO, and the ring 
gear RO. On the other hand, the main change gear M is equipped with 3 sets of gear units PI, P2, and P3 of the simple 
concatenation which linked suitably directly each gear change element which consists of SANGIA SI -S3, carriers Cl- 
C3, and ring gears R1-R3. In relation to the gear change element of each gear unit, a multiple disc clutch C-1, C-2, a 
band brake B-1, the multi-board brake B-2 to B-4, one- way-clutch F-1, and the 2nd one-way clutch F-2 are arranged. 
In addition, although not illustrated, each clutch and the brake are equipped with the servo means with the piston which 
carries out engagement release operation of those fiiction material by control of servo oil pressure. Moreover, in order 
to detect the input rotational speed of a change gear 14, the input rotation sensor 30 is formed on SANGIA SO of 
auxiliary transmission OD. Like the sensor which detects the above-mentioned engine speed, a rotation sensor is 
installed in the periphery of a gearing-like disk and this disk, and includes the pickup which outputs an ON signal and 
an OFF signal by the existence of a gearing's gear tooth, it mentions later - as - the — in the 1 prompt 4th **, since 
SANGIA SO rotates united with the turbine of a torque converter 12, it can detect input rotational speed of a change 
gear 14 Moreover, in order to detect the output rotational speed of a change gear 14, the output rotation sensor 32 is 
formed on the shaft which rotates xmited with a driveshaft 16 or this. The structure of this sensor is the same as that of 
the input rotation sensor 30. 

[0014] Drawing 4 is drawing showing the operating state of each engagement element in the case of choosing a certain 
gear ratio in the change gear shown in drawing! . In drawing, it is shown that "O" is in the state with which the 
engagement element concerned engaged, and the state locked about the one-way clutch. "**" shows that power transfer 
is that unrelated, although engagement of the engagement element concemed is performed. In addition, the range of the 
gear ratio chosen is limited corresponding to the position of a shift lever. 

[0015] When P range or N range is chosen by the shift lever, a clutch C-0 is engaged and an one-way clutch F-0 will be 
in a lock state by it. A clutch C-1 and neither of C-2 are in the engagement state as shown in drawing. For this reason, 
power is not transmitted to the main change gear M, but there is also no output from a change gear 14. 
[0016] By it, a shift lever's etc. selection of the range of advance systems, such as a D range, performs selection of a 
gear ratio in the range according to the range, if a D range is chosen - a demand of a run state and an operator - 
responding - the — one gear ratio of the 1 prompt 5th ** is chosen moreover - for example, - if three range is chosen 
- the - a gear ratio is chosen in the range of the 1 prompt 3rd ** Fxirthermore, in the case of this operation gestalt, it 
fixed to one gear ratio and also has the manual range which does not shift to other gear ratios, as [ obtain / the 
operation feeling similar to the manual change gear / this manual range ] - ** ~ it is prepared and, therefore, engine 
brake is also effective - as - the input from a driveshaft - an engine - or each engagement element is controlled to 
reach to the turbine of a torque converter at least 

[0017] When the 1st ** is chosen, a clutch C-0 is engaged. If a clutch C-0 is engaged, SANGIA SO and the carrier CO 
of auxiliary-transmission OD will rotate as one, and, therefore, will also be [ a ring gear ] united and rotate a ring gear 
RO. Therefore, if a clutch C-0 is engaged, auxiliary-transmission OD will be in a direct connection state, and its 
rotational speed of I/O will correspond. A clutch C-1 is made into an engagement state in the main change gear M. By 
this, SANGIA S3 of the gear unit P3 rotates. Although SANGIA S3 tends to rotate a ring gear R3 through the planet 
gear on a carrier C3, the hand of cut of this ring gear R3 is a direction prevented by the one-way clutch F-2. As a result, 
a ring gear R3 is fixed and power is transmitted to a driveshaft 16 from a carrier C3. Moreover, when it is necessary to 
make engine brake effective, a brake B-4 is fiirther made into an engagement state. When engine brake becomes at this 
time, i.e., a reverse drive state, a carrier C3 is the direction which becomes free [ the direction which is going to rotate 




a ring gear R3 / an one-way clutch F-2 ]. If it is [ this ] still, SANGIA S3 will not drive and engine brake will not be 
effective. Then, a brake B-4 is engaged and a ring gear R3 is fixed. Since driving force is transmitted to SANGIA S3 
by this and a clutch C-1 and C-0 are being engaged by it, the turbine of a torque converter 12 drives and engine brake 
acts. 

[0018] When the 2nd ** is chosen, auxiliary transmission OD is made into a direct connection state like the case of the 
1st **. In the main change gear M, a clutch C-1 and a brake B-3 are made into an engagement state. The power 
inputted through a clutch C-1 drives the ring gear R2 of the gear unit P2. On the other hand, in the gear unit PI, since 
the carrier CI is being fixed by the brake B-3, a hand of cut is a retrose and the movement of a ring gear Rl and 
SANGIA SI is limited to the movement to which the absolute value of the peripheral velocity in a contact with each 
planetary gear becomes equal. SANGIA S2 of the gear unit P2 rotates at the same speed for SANGIA SI and one so 
that it may illustrate. Moreover, a ring gear Rl and a carrier C2 also rotate at the same speed. As mentioned above, the 
predetermined relation based on gear ratio exists in the carrier C2 of the gear unit P2, and the rotational speed of 
SANGIA S2. Moreover, the peripheral velocity in the planetary gear supporting point of a carrier C2 has the relation 
that it is the average of the peripheral velocity of the contact of a ring gear R2 and the planetary gears of SANGIA S2. 
Here, since the rotational speed of a ring gear R2 becomes settled as an input fi-om a clutch C-1, a variable is the 
rotational speed of a carrier C2 and SANGIA S2. Moreover, the relation between rotational speed and peripheral 
velocity is tiie value of the fixation which becomes settled with the pitch circle radius of each gear. Since two 
functional relation exists between the carrier C2 which is a variable, and SANGIA S2, it is decided that two variables 
will be meaning. This rotation is outputted to a driveshaft 16. The above-mentioned path is transmitted to driving force 
by the retrose at the time of the reverse drive driven from a driveshaft side, a turbine drives, and engine brake acts. 
[0019] When the 3rd ** is chosen, auxiliary transmission OD is made into a direct connection state like the case of the 
1st **. In the main change gear M, a clutch C-1 and a brake B-2 are made into an engagement state. The input fi^om a 
clutch C-1 drives a ring gear R2. The direction where a ring gear R2 tends to rotate SANGIA S2 is a direction where 
one-way-clutch F-1 is locked, and SANGIA S2 is fixed. Therefore, a carrier C2 rotates and a driveshaft 16 is rotated. 
Since one-way-clutch F-1 becomes fi-ee at the time of the reverse drive driven fi"om a driveshaft side, and SANGIA S2 
is fixed, a brake B-1 is made into an engagement state. By this, driving force is transmitted to an above-mentioned path 
and an above-mentioned retrose, a turbine drives, and engine brake acts. 

[0020] When the 4th ** is chosen, auxiliary transmission OD is made into a direct connection state like the case of the 
1st **. In the main change gear M, a clutch C-1 and C-2 are made into an engagement state. By this, SANGIA S2 and 
the ring gear R2 of the gear unit P2 serve as the same rotational speed, and a carrier C2 is also rotated at the same 
speed as this. This rotation is transmitted to a driveshaft 16. In driving fi"om a driveshaft 16, driving force is transmitted 
to the above-mentioned reverse sense, a turbine drives, and engine brake acts. 

[0021] When the 5th ** is chosen, in auxiliary transmission OD, a clutch C-0 is made into a release state, and a brake 
B-0 will be in an engagement state instead. It is fixed, and rotation of a carrier CO accelerates SANGIA SO, and it is 
transmitted to a ring gear RO by this. The main change gear M is the same as that of the case of the 4th **. When 
driving fi-om a driveshaft 16, driving force is transmitted to the above-mentioned retrose, a turbine drives, and engine 
brake acts. 

[0022] Engine brake can make more powerfiil the lock-up clutch LC of a torque converter 12 by being engaged. 
[0023] When a go-astem gear is chosen, control separate fi"om the case where it is actually running with the case where 
it is chosen and is not running in fact is performed. Although go-astem was chosen by the shift lever, in being under 
halt, the clutch C-0 of auxiliary transmission OD is engaged. Moreover, in the main change gear M, a clutch C-2 and a 
brake B-4 are made into an engagement state. During a go-astem run, like the time of the 5th ******^ the clutch C-0 of 
auxiliary transmission is released, and a brake B-0 is engaged instead. In the main change gear M, engagement of a 
clutch C-2 and a brake B-4 is maintained. The rotation transmitted through the clutch C-2 is inputted into SANGIA S2 
of the gear unit P2. Since a ring gear R2 and SANGIA S3 are one, the relation of each element of the gear units P2 and 
P3 is the same rotational speed, and since carriers C2 and C3 are one, it is the same rotational speed. Furthermore, the 
peripheral velocity in the planetary gear supporting point of a carrier C3 is the average of the peripheral velocity in the 
contact of SANGIA S3 and the planetary gears of a ring gear R3. Moreover, the peripheral velocity in the planetary 
gear supporting point of a carrier C2 is the average of the peripheral velocity in the contact of SANGIA S3 and the 
planetary gears of a ring gear R3. The rotational speed of SANGIA S2 is determined by the input, and a ring gear R3 is 
fixed by the brake B-4. Moreover, the relation of the peripheral velocity and rotational speed of each element is a fixed 
value geometrically determined firom a pitch circle radius etc. As mentioned above, although the variable in two gear 
units P2 and P3 is four, carriers C2 and C3, a ring gear R2, and the rotational speed of SANGIA S3, among these since 
the relation of the rotational speed of carriers C2 and C3 and the relation of the rotational speed of a ring gear R2 and 
SANGIA S4 are determined geometrically, it can be considered that they are one variable. Therefore, since a variable 




IS expressed with the formula whose peripheral velocity of each element in the gear units P2 and P3 it is two and is 

two, a variable is determined as a meaning. 

[0024] Since there are these four relations as mentioned above, it is decided that each value will be a meaning. 
Moreover, when a ring gear R2 and SANGIA S3 are the same rotational speed, carriers C2 and C3 are reversed and, 
thereby, retreat becomes possible. 

[0025] When the clutch C-1 of the main change gear and the both sides of C-2 are released so that the above 
explanation may show, the rotation by the side of an engine and a driveshaft is intercepted. That is, a change gear 14 is 
controlled by releasing these two clutches by the neutral state. In this operation gestalt, although a substantial halt of 
vehicles was judged, when an engine cannot be suspended, control which controls a change gear 14 in the neutral state, 
and reduces tiie load by the drag of a torque converter 12 is performed. In order to consider as a neutral state, it is not 
concerned with the range chosen by the shift lever, but a clutch C-1 and release of C-2 are performed. 
[0026] The schematic diagram of the hydraulic-pressure-supply circuit to a clutch C-1 is shown in drawing 5 . An oil 
pximp 50 is a gear pump driven in an engine 10. More specifically, it is arranged most at a torque converter 12 side, and 
consists of a gear driven to the pump impeller of a torque converter and the part formed in one of a change gear 14, and 
a gear which follows on this gear, and each clutch of a change gear 14, each brake, and a further supply oil pressure to 
the lock-up clutch LC of a torque converter 12. Moreover, the lubrication of a change gear 14 and the torque converter 
12 is carried out by the oil supplied by this oil pump 50. The pressure of the pressure from an oil pump 50 is regulated 
by the primary regulator bulb 52. This pressure is changed by the line pressure control solenoid 54 based on 
operational status. For example, since tiie output torque of an engine becomes large, in order to make each engagement 
element more firmly engaged when getting into the accelerator pedal greatly, it is set as higher oil pressure. Moreover, 
when it is judged that the output torque of an engine is small, oil pressure is set up lowness, it is made not to perform 
engagement with each rapid engagement element, and shocking reduction at the time of gear change is aimed at. 
[0027] The manual bulb 56 sends the oil pressure supplied from the primary regulator bulb 52 to the predetermined 
engagement element corresponding to the selected range. That is, the manual bulb 56 is being interlocked with the shift 
lever which an operator operates mechanically, and performs release of a predetermined hydraulic circuit, and 
synizesis according to the position, i.e., the run range, of this shift lever. In drawing 5 , although only the hydraulic 
circuit about a clutch C-1 is indicated, the hydraulic circuit about other engagement elements exists in the slipstream of 
this manual bulb 56 in fact. 

[0028] The oil pressure fi^om the manual bulb 56 is supplied to a clutch C-1 by either of the circuits including the 
circuit containing the 1st orifice 58 and change-over valve 60, or 1st orifice 58, and the 2nd orifice 62 by which the 
parallel arrangement was carried out to the aforementioned diverter valve. Selection of the two aforementioned circuits 
opens and closes a change-over valve by the change-over valve solenoid 64, and is made. The path of the 1st orifice 58 
is larger than the path of the 2nd orifice 62, and when the circuit which passes the 2nd orifice 62 is therefore formed, 
the flow rate of oil is mostly determined by the 2nd orifice. An accumulator 66 is arranged just before a clutch C-1 , and 
the 3rd orifice 68 is arranged on the circuit which branches to an accumulator 66. Moreover, the direction where a 
check valve 70 faces to the manual bulb 56 fi-om a clutch C-1 is arranged as the forward direction in parallel with the 
2nd orifice 62. 

[0029] The change-over valve 60 is controlled by the closed state in the usual control. That is, when an operator 
operates a shift lever and chooses run range, such as a D range, the oil pressure from the manual bulb 56 passes the 2nd 
orifice 62, and is sent to a clutch C-1. Since the accumulator 66 is formed before the clutch C-1 at this time, while the 
accumulator 66 is stroking, it is the oil pressure which becomes settled with the spring of this, and engagement of a 
clutch C-1 is performed. Since the path of the 2nd orifice 62 is small, the amount of supply of oil is restricted and time 
until the stroke of the piston of an accumulator 66 is completed becomes comparatively long. It has prevented that a 
clutch C-1 is rapidly connected by this, and a gear change shock occurs by it. 

[0030] It is a time of wanting a clutch C-1 to be engaged rapidly that a change-over valve 60 is controlled by the open 
state. It is at the time of the engine restart after suspending an engine during a vehicles halt when such, for example, in 
order to hold down fuel consumption. As compared with the 2nd orifice 62, since the path is large, when a change-over 
valve 60 is in an open state, the flow rate of the orifice [ 1st ] 58 to a clutch C-1 increases, and the piston of an 
accumulator 66 strokes it more quickly. However, if an oil is supplied only by the 1st orifice 58, although many, since 
a big shock occxirs, a flow rate will close a diverter valve 60, just before a piston moves. Therefore, time until a clutch 
C-1 is engaged completely can be shortened, and a shock can be reduced. 

[0031] When the hydraulic pressure supply to a clutch C-1 becomes unnecessary, the oil in a clutch C-1 is early 
released more with a check valve 70. 

[0032] The flow chart about control of a power plant when vehicles stop is shown in drawing 6 . This control is 
attained in the power-plant control section 24 operating according to a predetermined program. If this routine is started, 




processing of an input signal will be made and it will be changed into required data (SI 00). Next, it is judged whether 
vehicles would be in the idle state substantially (SI 02). Moreover, the idle state of vehicles can be judged based on the 
speed signal from a vehicles speed sensor. A halt of vehicles can be judged with the frequency of the square wave 
signal from a vehicles speed sensor having become below the predetermined position. 

[0033] This routine will be ended if it is judged that vehicles have not stopped. Moreover, if a vehicles halt is judged, it 
will be judged whether next engine shutdown conditions are satisfied (SI 04). Engine shutdown conditions are 
conditions of the circulating water temperature of an engine being within the limits of predetermined, it being in the 
state where the accelerator pedal returned completely, and the charge state (SOC) of a battery being in proper level, 
and being in the state where the brake pedal is stepped on fiirther. When it is necessary to cool it if a circulating water 
temperature is too high, and an engine is suspended, it cannot rotate the cooling fan driven with an engine and cooling 
becomes impossible. Moreover, the power of a battery is consumed, and in order to supply this, it is necessary to make 
an engine operate too also in the cooling fan (electric fan) by which a direct drive is not carried out to an engine. 
Therefore, it is not desirable to stop an engine when a circulating water temperature is too high. Moreover, a low case 
needs to warm up [ a circulating water temperature ] an engine in order to make it usually go up to the temperature of 
operation. If the accelerator pedal is stepped on, since an operator is considered that there is volition of a run, he is not 
desirable. [ of suspending an engine also at this time ] Moreover, when there are few amounts of accumulation of 
electricity of a battery, it is necessary to charge and to operate an engine. Moreover, since trouble may produce an -<j 
engine in restart when there are few amounts of accumulation of electricity, it is not desirable to suspend an engine. 
Furthermore, if the brake is stepped on, the voHtion of a halt of an operator is clear and can stop an engine in this case. 
[0034] An engine will be suspended if engine shutdown conditions are fulfilled (SI 06). On the other hand, if engine 
shutdown conditions are not fialfiUed, where an engine is operated, the clutch C-1 of a change gear 14 and C-2 are 
made into a release state, and a change gear 14 is made into a neutral state (SI 08). By controlling in the neutral state, 
an engine and driveshaft side can be separated and the load by the drag of a torque converter can be reduced. And fiiel 
consumption can be reduced. 

[0035] In addition, engine shutdown conditions are abortive, and at Step SI 04, in case a clutch C-1 is released, it 
judges whether the brake pedal is stepped on, and only when stepping on, a clutch C-1 can be released. 
[0036] The routine shown in drawing 6 is performed at the predetermined intervals, and when a condition precedent is 
satisfied after the change gear was controlled by the neutral state, without satisfying engine shutdown conditions, 
engine shutdown control is performed. Moreover, if a condition precedent is no longer satisfied during an engine 
shutdown, a starter 20 will be driven and an engine will be put into operation. 

[0037] In the above operation gestalt, although the power plant using the torque converter as a means of 
communication through the fluid was explained, it is employable similarly about equipment equipped with other 
meanses, for example, a hydraulic coupling without a torque-amplification operation. 
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[0026] ll5tC{4. ^^^•y^C-l'VCTjJSEfti^iHl 
f|coSlB&0*%$^i.-Cv^l>, 5r-f;uify7-5 0{4. xy 
i^'yi Olc:^§<il)=¥T^yr-C?>«.. 
{4. |ga[«l 4«0gt WP^'rjyA-:? l 21limg$ 
it. h;t-:7 3y/'N'-^'<7)^y7My'<7i:— 
ixtz^mzmi^ixh^Tb. Z<r)^'7izmWst^^7 

tt^t^^j:^. mmi4<7)^^y y^. ^yv-^. $ 

t>\iZ\i V)Vi^ 3 yvN'- 1 2 on -y r -y T*^' 9 «y f - L 
Ct2j|fiE$:^*&-ri,, ^/t!, ^«^14St/^h;l/^3y 

^•?-^i2(4. ^m^)V7t^yr5o<,zx^^m^tih 
Mzi^nm^ixx^^h. :^^fUiityr5 0i)>(>(rt 
Stsii. rf-(^vu^a.u—i'/'i)u:f5 2izxmE^ 

tih. KDBMt. m^m^lzm-^^y^ym^yhti 

i\^y)Vifis.%<Wi-ikttix\^hh%^z\t. Jiyi^y 
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US. 

[00 27 J vriaT/UA^yseji. r^^-?vv^ 

[0028] '?-:i,T)VJ^)V:f5 6*>4.<0?iE(i. H 1 

fzim 1 (7):t y 7 >f X 5 8 h . HiilB^3J 0 M^IE 
S^n/cm 2 U 7 ^ ;^ 6 2 $r-i-;^lsIS&iOv ^TtiMz 

7-f;^6 2<7)flJ: 0;'cS<, ioT, ll2<7)7rU7>fX 

6 2 Sriffii-r.l>lHlK*«$ii-S # ti. ^-f ;Pc^»£l: 

SB2«0:tU7>f:^tCj:t?{JS:9l«$<tl.. :5'9-y^ 

c-i<7)m.mizi,ir^jL~Au—!'6e^m9^ti. r 

^j.-l.]y—^6 6 t^HS-r llIS&±t:(i® 3 U 7 
>fX6 8*lSa$n-CV^|,, if^. ||2cD^';7-f;^6 
2(:M^Ji;. itih^f7 0*J^7-yf-C-lA>/i>v:iaT 

[0029] mMmmizt5\^xii. mmii^eoim 
^izum^tix\.^h. -r^xhib. jite***i^7bWN' 

-mi^lXDuyi^^j:t'<r>muyi^mifiUzm^ 
'f;^6 2S:jiijfiLT^'77^c-i/^i:jliJ>ixl,. z<r> 

S{t^iiTv^i,coT\ r^A-Au- ^'ee^^'xbo- 
^LTv^i.rati. ztiffyxrvy-f^z^'o^tmE 

X\ ^yyi-C-im^i3^mf^il^.m2mUy 

ti. 7^:3.-M.u-if6 6<^\:xhy<r>xhu-i^if^m 

7 >y - 1 i)'immznim^tix^i^ 3 -y ^ifim.-t 

[0030] Wmt#6 0*«gg:K.«tC$iJfl|$ilS<7)«, 

^7'y^c- 1 ^MWHzi^^^^z\^t ^X'hh, z<r> 
iio^j:t%\t. mm. mAxmmx.hfzi^i.z-mW' 



^'5y^C-l'\c7)gtt*i^<;5ri9, J;03i<T^ 
^r*«^> . H 1 co^i- y 7 ;^ 5 8co;?t-C1ft S:fit*#-ri. ^ . 

vymm-thmmmt^(>omth. uzif 
oT . ^? 7 >y f-c - 1 -^ti. txcry^^m. 

[0031]:77-y^C-l 'vcTjJiliEfi^&J&s^t^^o 
tz^^. ji±# 7 0 1 i 0 ^ 9 -y - 1 |*|<^:t ^ 

[ 0 0 3 2 ] n 6 Ui . Mmtm± Ltzt^(r>j -r 
7 >- b<^JW:ra-f I) 7n-f-^- i^S , 

y h$ijfflis?2 4*^iJTSi7)7°oi?'7 
Mz-m^m^h:itx'm^^ixh. zco)i^-^yi)<m 
ith^ixit. Km^<mmm^hm^j:T-:$>iz^ 
m^fii ( s 1 0 0 ) , mz. Mmifimmmzw±m. 

t^j:'ytii}^i)mm^ii^ (S 10 2) . tti. MMcoW 

±mii. mm-ty^t>(><7)mmmizm-^mm 
thztm-^h. mmTm.^y^i)'(^cr,i7mmii^(7) 

[0033] mmm±Lx^^^j:^^tmm^titiis. z 

tf. mzxyi;yw±ik(¥m&^iix\>^li}^ti^m^ 

ill. ( S 1 04 ) , xy v'yfPih^fl^Ji. mUi:^y=J 
ycr){^S\yi<.^tim^(r)mSliHlz^ 0 , T^'tJl^^y/l 
*^^fcM-5/>:Wc$>0. A'.yTy<7)3E«^t^ (SO 
C) ^ijiiE^^W'fcO. $ ^>C7'U-^'^r;l'3&*SiS^ 

0 iixyx'yi: J; 0IB»$ti-S?^a7 r ymm-^h 
Zbt/iX'^-f. ?^ai*^T*#'5r<^S, is:^^, xy^yt: 
ii-mmi^tL^j:^^<^mry («»7Ty) {cfcV^T 

'^m:j^yi^yi:mK^itxio<'mm?>, ttzti^-o 

X. m^iSMm-t^?>m^ii. xyi?yi»±^^ 

hztii. mi^^ztxm\'\ ttz. j^a^as?!^ 
mttLX\^njif. mmma. ^mmtrntt^x. 

ii>til<^T. Z<7)b^i,j:yi^yii^±tiztmt 

^m^noimmO. x.yi^yt:mLXi3<mtfi 
hh. tfz. Wmmm^^j:^^. xyv-'y^HSfiiUlc 
^!m^tmt^1fii)l(7>X\ :r.yi/yi:W±-tlZ 
kiimi<^j:\\ $^lz. 7V-^mtiiX\^ti 

if. mm<r>w±(0Mm'^m(^i}^xh*) . z<7)m^i,zx. 

[0034] ^iyi^yWikm-ti^mz^titiiS. xyy 
ySrffihtS ( s 1 0 6 ) . -:tr. xyi^y^jt^;!^ 
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1 A^^±Mmt-f^ ( s 1 0 8 ) . ^±iimzum 

[0 0 35] ^riJ, XT^yrsiQAX\ xy>>'yf?jh 
[ 0 0 3 6 ] 126 Kir^co^lST- 

m^ti. :i^yi^yw:^^mmit\.z^im'^^ 
mzmm^titzm. w±^mms.^titz^\,z\i. 

\.zw±mm^^m<^j:hk. 7.9-9 2 Q^m& 

[00373 \:)±.<r)mmmizii\\x.\t. W^^^Uz 



mwitc\^w^m'^muimm:.-^\^xmwim 

mxhh. 

[03] mmj:)£(mikmwm^^'tw^'ih 

[ H4 ] ^mr>\%-^'m,<r>. mmLTi t mm^ 
wkmmx'hh. 

[05] ^m(r)9'7'y'hc-i^s.imktm 

^mx'hh. 

[116] ^mW'm^zm'fh^y'jyw±mni5X-(f 

mm^iLwmm^zmtmmyu-^^-Yxh 

I. 

10 xyi/'y. 12 14 ^ 

IIS. 18 ms.mm^. 20 22 A'.xr 

2 4 .'ty-T^yhSiJffleP. 2 6 xyi;y$i|iai 

§1:. 2 8 ^mm^. 

[112] 
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F^-i^(##) 3D041 AA21 AA22 AA53 ABOl AC09 
AC15 AD02 AD04 ADOS ADIO 
AD14 AD31 AD41 AD51 AE02 
AE07 AE09 AEll AB2 AE33 

AE39 

3G092 AC03 BBOl CAIO DEOIS 

DG09 EA02 FA04 FA24 GAOl 
GAIO GBOl GB08 GBIO HAOIZ 
HA05Z HA06Z HBOIX HC09X 
HEOIZ HF08Z HF12Z HF25X 
HF26Z 

3G093 AA05 BA03 BA19 BA22 CAIO 
CBOl DAOl DA05 DA06 DA09 
DB05 DBll DB15 EAOl EA05 
EA13 EB03 EB04 ECOl FB02 

3J052 AAll AA14 CB07 CBll EA04 
FB31 GC04 GG2 GC44 GC46 
HAOl KAOl LAOl 



